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Growth Model with Phase Transition

Takashi Nagatani
(College of Engineering, Shizuoka University)

A growth model is presented to show a structural phase transition. The drift-
diffusion-limited aggregation model with a positive drift proposed by Meakin (1983) is
extended to that with a negative drift. When the drift changes from a positive value to
a negative value, the structure of the aggregate varies from a dense structure, through the
diffusion-limited aggregation (DLA) fractal, to a needlelike structure. In contrast with
the crossover from the DL A fractal to the dense structure at a positive drift, at a negative
drift the crossover is shown from the fractal structure at short length scales to a one-
dimensional structure at longer length scales. A question of whether or not the structural
phase transition is related to a hydrodynamic instability is studied. It is shown that the
transition line of the structural phase transition is consistent with the marginal line of the
hydrodynamic instability. Similarity to viscous fingering under a gravitational field is
discussed.

Key words: DLA fractal, phase transition and critical phenomena.



